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From a series of lectures, a selection of eight are 
oriented principally toward the biologically developing child, and 
the Dhvsiological operations in visual process. The numbered lectures 
are — (1) The Coordinated Classroom, its Philosophy and Principles, 

(2) An Outline of a Biological Point of View, (3) The Evolution of 
Structure — despite man’s adaptability, he can not ignore nature’s 
laws, (4) Some Principles of Growth and Development — material 
presented for the purpose of providing reader and author with a 
common starting point for discussing some phenomena occurring in 
children engaged in visually centered activities of the classroom, 

(5) A Dynamic ^oint of View, Part One — the organism constantly tries 
to shape itself ar.d its internal balances to the forces in its 
oarticular surroundings to reduce the stress of those forces, (11) An 
Outline of Vision and Seeing, (12) Vision, Grovrth and Development, 

(13) Vision as a Dynamic Process, Part One, and (15) Vision and 
Lighting, Part One — oromoting efficient vision reguires a concern for 
more than quantities of light and distribution. Also included is ’An 
Outline for Further Study’ abstracted from the series "Vision, 

Growth, and Development", January 1949, by 
bibliographic material is cited throughout 
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If we accept the concept, as most educators do, that the child op- 
erates as a totality- -that organically he strives to grow, develop, and 
function as an integrated v/hole inseparable from the environment in which 
he finds himself- -then we must recognize there are, in effect, at least 
two teachers in every classroom. One is the human teacher who plans 
and implements the child's educational experiences, present also is a 
combination of physical forces and forms that set into action the child s 
basic biologic behavior s from whichhe derives social and personal learn- 
ings from those educational experiences. Each of these teachers is of 
equal importance to the child's development. 



Our multi-faceted unit, the child, as a physical organism shares 
with all other organisms the fundamental need of coming to terms with 
his physical surround in order to survive. His unique capacities as a 
human being make it possible for him to derive new experience from past 
experience; to project experience into the future through thought and 
imagination in planning later actions; to manipulate symbols experien- 
tially; and, to communicate through symbols. Nevertheless, whatever 
these unique capacities may promise for his social and psychological ef- 
ficiency, biologically they merely facilitate, through experience, the 
child's basic functions of coming to terms with physical forces and things. 
They do not excuse him from meeting fundamental survival needs, nor 
do they provide substitute ways for meeting them outside the physiologi- 
cal mechanisms inherent in the child's physical structures. For whole- 
some and optimum total development, the satisfaction of organic need 
must precede or be inherent in both the continuing processes of accultura- 
tion and in each immediate process concerned with meeting a social or 
psychological demand. 



In each learning task the child must first be free to find balances 
with gravity, through minimum effort, before he can iearn his orientation 
with, and the localization of, that task. Through time, he also must find 
continuing satisfying ways of meeting gravitational demands before he 
can finally achieve optimum orientation in his natural and social worlds, 
and localize in those worlds meaningful forms and things. His physical 

responses to gravitational forces are the behaviors from which he derives 
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Before he can define an environment filled with useful experiences, 
the child must adjust biologically, again with least effort, to each of the 
immediate forces in his surround. These forces are represented in the 
total distribution patterns of light, sound, heat, and similar energies. 
His dynamic physical adjustments to physical forces are the foundation 
actions by which the child learns to "see", "hear", and "feel" in a psy- 
chological and social sense. The successful and efficient achievement 
of these foundation actions are inseparable parts of the child* s mastery 
of the symbols of experience represented by spoken and printed words. 



The child must find satisfactory physical relationships between the 
bodily demands of stimulating forces in his external physical world and 
his visceral requirements at any time, before he can derive acceptable 
altitudes and values from his educational experiences. It is from the na- 
t .rc of the biological stresses set up in him by constantly changing exter- 
nal-internal demands on the child's limited physiological resources that 
the organic child evaluates whether overt actions are biologically worth 
while. To operate within its resources the organism must constantly 
equate the demands for energy and mechanisms for bodily performances 
towards its external world, and the needs for visceral function to main- 
tain biological integrity. These demands and needs are often in conflict 
m a social or artificial world. These continuing external-internal ad- 
ju.\trr,ents and biological evaluations are the behaviors basic to building 
the child's attitudes towards experiences within his learned, or cultural 
worlds. 



Both moment -to -moment and continuing physical adjustments are 
made to the shifting gradients of physicalforces, represented by the dis- 
tribution of light, sound, temperature, required movements, physical 
restraints, and the like, existing in any surround. Together with the at- 
titudanal changes represented in the constantly altering physiological gra- 
dients oi all aspects of internal metabolic processes, these adjustments 
are the major part of what is meant when we state in educational psy- 
chology that learning is derived from basic biological behaviors. These 
behaviors are capable of direction into socially and personally useful 
performances providing we do not defeat the satisfaction of essential bio- 
logical needs. 

These essential needs are the completion or maintenance of all the 
required external and internal physical adjustments v/ith least effort 
while the educational tas.< is being performed. Optimum growth and 
positive development are the products of simultaneously maintaining 
these various adjustments to physical forces while continuing the physio- 
logical performances of educational tasks, and doing both efficiently. 
This means that combined demands for both the physiological mechanisms 
of performance - -eyes, hands, trunks, nerves, supporting bones--and 
energies of operation must be well within the child’s free resources of 
each at any time. The biological processes of coming to terms with the 
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physical factors of the surround, and the processes of acquiring cultural 
tools and skills must each reinforce the other, without either encroach- 
ing on the other's organic purposes or needs. 

In simple English, all of this means that the physical surround in 
any learning situation is not merely a shelter or enclosure. It is the 
prime producer of the actions which educators modify to produce essen- 
tial learnings. 

Classrooms and schools have far too long been planned in terms of 
the social ends sought, rather than in terms of the processes entering 
into attaining those ends. The total organism and all its needs and ac- 
tions in any learning situation has too often been neglected in classroom 

« 

planning. \Vhea a physical factor such as light has been taken into account 
in .A inning, only those aspects of light of apparent and immediate visual 
relationship to the eye-mechanics of resolving the visual task, have been 
considered, rather than all the lighting factors related to the visual pro- 
cesses which make the successful performance of the visual task possible. 
Similar approaches have been made to sound and temperature control, 
ventilation, equipment design, and the like. 

Classroom design has been planned largely as if learning automati- 
cally resulted from exposure' to social symbols and forms, with the child 
shutting off his adjustments to forces and forms not entering immediate- 
ly imo the outline of experiences prescribed by the course of study. Educa- 
tion's catch-phrase, "the child learns through activity", seems to have 
been considered merely as describing the most readily determined overt 
motions demanded by instructional materials. All other behaviors have 
apparently been attributed to problems of "capacity", "aptitude", "disci- 
pline", or even "delinquency". 

Researchers and thinkers in the field of child development, from 
Dewey to Olson and Gesell, have shown us that the processes of growth 
and development are orderly and predictable. They have shown us, in 
addition, that the processes of growth provide the child with combina- 
tions of mechanisms at various steps in his developmental sequence which 
rr.aive for certain kinds of generalized behavior towards physical factors 
in the surround. 

These generalized behaviors operate v/henever the physical factors 
which set them into action exist as adequate stimuli in a surround, or, 
whenever internal need (such as visceral stress or hunger) sets the or- 
ganism into action to seek those factors. Researchers in the learning 
process have shown that these definable generalized behaviors canbebolh 
refined and directed toward specific forms and goals, provided their new 
specific operation and direction still satisfy biological need (which mere- 
ly means that they still satisfy the biochemical and biomechanical func- 
tions and limits inherent in the physiological systems producing those 
behaviors). 
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'inatomicul and physiological workers (such as those ranging from 
Hemholt^ to Duke -Eider on the structure and operation of the eye) over 
many year* have been giving us meticulous descriptions of the structure 
and immediate physical operations of various limited parts of the body, 
until we now have detailed descriptions of virtually every part of the 
human body, including the limits of physical function of thpse parts. In 
turn, researchers in experimental psychology and psychophysics (such 
as Lashley, Halstead, Renshaw, Nafe, and a multitude of others) have 
been showing how the operations of these various parts are converted 
into higher functions. They also have been defining the limits of both 
these operations and functions. 

Innumerable psychologists, sociologists, and philosophers have 
laid before us the ranges of personal and social behavior and the limits 
and goals of O roup living; educationists have interpreted these into pro- 
grams of desired exp-eriences and training. Why then, with all this mount- 
ing information, have school plant design and the processes of learning 
and development remained so far apart, especially in the face of various 
enumerations of pathologies or difficulties in school children which can 
be stalistica iiy attributed to factors in the school plant, such as improper 
lighting and school seating? Two answers may indicate the reasons. 

The first of these is probably that we have lacked efficient ways of 
integrating into educative processes and planning the findings of other 
fields concerned with children, and with human development and function. 
The second lies in the limitations of educational re sources --finances, 
plant, personnel, and broad research. These have all contributed to re- 
stricting our thinking in developing educational method in a manner that 
forces the whole child out of our consideration, even though we recognize 
his flacc in the educative process through lip-service and generalization. 
Educational methods have been concerned largely with implementing our 
newer recognition of the immediate factor s entering into the development 
of emotions and higher psychological functions, and with implementing so- 
cial goals. These implementations have been principally derived from 
ends and not the processes of attaining those ends. Cur preoccupation in 
defining educational experiences has been with the selection and organi- 
zation of social tools. Physiological concern in educational method, 
when it has been considered, has dealt principally with the child’s organs 
immediately involved v/ith the manipulation of the social tools furnished 
him, rather than with total biological function and concomitant psycho- 
physical processes, and ways of directing the various expressions of 
these into specific personally and socially useful forms. 

In these preoccupations we have unconsciously made a number of 
erroneous assumptions concerning the processes of learning and develop- 
ment, including those pointed out earlier. Most of these lie in failure to 
recogn.ze the biological purposes of the organism. Concernwith only the 
anatomical parts of the child seemingly used in handling the tools of the 
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course of study gives us no more insight into the physiological processes 
going on in the child that must be directed for constructive educational 
experience, than do piece-meal samples of his psychology. In physiology 
the statement that "the whole is different than the sum of its parts" is 
just as true as it is in psychology. 

Because recent studies are showing that vision is probably the dom- 
inant function in development and learning, an elaboration of the above 
within the field of vision might be in order. Our selection and construc- 
tion of instructional materials to be handled visually by the child have 
been made largely in terms of that part of the optics of the human eye 
(central field optics) apparently related to resolving the details of the 
task materials (letters, words, forms, objects, etc.). Classroom light- 
ing, if planned at all, has largely been planned from this same limited 
instructional and optical view-point. The physiological optics implied in 
the anatomy of the eye, a concern of the ophthalmologist, is considerably 
different from the total processes of vision, and learning through vision, 
v/ith which the educator has to be concerned. While the school must be 
concerned as to whether the child has a healthy eye, and whether the 
classroom light is adequate for central-field resolution, mere concern 
with the efficient optical operation of the eye and sufficient light on the 
task are far from enough. Glare-free task lighting and good eyes do not 
automatically convert the optical stimulus into meaningful objects, sur- 
roundings, or printed symbols. These take form and meaning only through 
the experiences of the organism, which include not only the perception of 
the central field details, but also the total actions elicited, concomitant 
posture and postural changes, associated sensory-motor experiences 
through other modalities., and, responses to the total light pattern in the 
entire visual field. Studies in visual dynamics made by some of the ex- 
perimental psychologists previously mentioned, and by many others such 
as Mar shall, Talbot, Bartley, Kohler, Wallach, and the more recent one 
in developmental optics by Gesell and his associates, all sum up to show 
that vision as related to learning is much more than the central optics of 
the eye. f'or the purposes of the school, vision is all the light-related 
actions of the child, plus the child's freedom in the classroom to carry 
through those actions efficiently. 

Our knowledge, both old and new, of different anatomical systems 
and their biological processes apparently related to learning has all tend- 
ed to confirm that "the child learns through activity", by showing that 
action or movement is an essential part of the function of these systems 
in adapting the organism to an environment. However, when we have set 
•about in the past relating various physiological andpsycho-physical find- 
ings to cduca' nal method with the physical tools then at our disposal in 
order to determine action patterns significant to learning, we have found 
our results falling far short of usefulness. 

Investigative procedures drawn from older biology, mechanics. 
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statistics, and thermodynamics of closed systems, and applied to exist- 
ing morphological data on various body systems and growth processes 
gave us very unsatisfactory results in understanding the action bases of 
learning and in translating biological actions into educational method. 
These results have been so unsatisfactory at times, that some education- 
al psychologists were led to say, "there is no place in psychology for 
physiology **. About the only thing derived from most of these studies 
were qualitative observations of some of the overt actions of a few of the 
body systems immediately related to the manipulation of instructional 
materials. In other words, such physiology as has entered into educa- 
tional planning has related only to a limited number of peripheral parts 
of the organic child, and not to the integrated actions of the whole organ- 
ism which, in last analysis, determines the use made of those parts and 
the generalized behaviors convertible into learning. Unfortunately this 
limited physiology used in education has influenced classroom planning 
to the detriment of both the organic child and the objectives of the school. 

Recent works in biology, mathematics, and physics are showing us, 
both directly and by analogy, that our past difficulties in defining funda- 
mental biological actions related to learning have not been due to defi- 
ciencies in our basic hypotheses. They have been products of the limi- 
tations of the physical tools we have used in our efforts to determine the 
total processes of the child that must be directed in acculturation. Con- 
tributions in bioche.mistry, biophysics, neurology, statistical mechanics, 
thermodynamics of open systems, operational physics, mathematics of 
communication, and the use of the dimension of time in studying biologi- 
cal phenomena, by such workers as Shannon, McCulloch, VonBertalanffy, 
and Weiner (to name only a few by way of illustration), are demonstra- 
ting the shortcomings of our older physical tools for appraising biologi- 
caf purpose and function, and are also furnishing us with new methods 
leading to a better understanding of total organic action. 



These newer tools, when applied to an analysis of existing data 
from all the fields mentioned earlier, begin to resolve the significant but 
apparent conflicts among the various data from different specializations -- 
conflicts that have made sterile our efforts in the past to apply separate 
findings regarding biological action to the development of educational 
method and structure. These conflicts in data, we find, have not been 
due to some immeasurable process in the child, or to some inherent 
dualism in his makeup, but have been the product of the inadequacies of 
the older statistics, physics, and biologies from which we have derived 
our physical instruments for analyzing our data. With the application of 
these newer tools we begin to see emerging useful, quantitative concepts 
applicable to the utilization of biological actions of the total organism to 
both the direction of effective acculturation of the child, and to defining 
classroom structure. 

For our purposes here, a few of these nev/er derived concepts of 
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basic biological action are necessary. The basis of biological survival 
is action. The basis of learning is also action. Survival actions are di- 
rected towards changing the relationships of the organism with the physi - 
cal energies and limits of any environment, and towards adjusting inter- 
nal activity both in parts and between systems: all towards a steady state 
(a kind of dynamic equilibrium or balance). The maintenance of integrity 
of the total organism directs all of these actions towards attaining or 
approximating their ends with least effort and with least function. These 
actions are concerned with adjusting body mass with gravity, body cen- 
tering with gradients of light and sound, anabolism with catabolism, and 
the liice, to meet all the physical demands of organic continuance within 
the resources of the organism. 

Learning actions, from the viewpoint of the school, are discrete 
actions within and beyond the mass actions of certain systems of the body 
concerned with survival activity within as v/ell as outside of the physical 
classroom. Learning actions are directed towards changing relations 
v/ith or manipulating selected or designated parts of the energy organi- 
zations, limits, or objects within the environment. Some of these actions 
are discrete changes within the internal economy of the organism, in 
addition to discrete actions directed into space. All these learning 
actions are possible because of certain latitudes, tolerances, or re- 
serves within the mass survival mechanisms and actions from which 
they are derived; but, they a-re not separable from them. To illustrate: 
a child cannot hold and read a book independent of his adjustments to 
gravity and the total light in his visual field; nor can he listen to the 
words of a teacher outside his basic actions of adjusting to gravity and 
sound. The movements of writing and drawing are not possible outside 
of the actions of coming to terms with gravity, with light, with the place- 
ment of the working materials, and with the equilibrating adjustments to 
the movements of performing the task itself. 

All action modifies the organism to fit the physical factors of the 
specific surrounds in which the action taices place, whether the actions 
are those of basic survival or those of directed learning. These actions 
in turn modify subsequent actions. Because learning action is within the 
mass action of survival, a modification induced in one type of action 
modifies both types of actions. Because learning action involves a com- 
plex of actions in relation to different energy forms and physical limits , 
a modification in the action towards one of these energy forms or physi- 
cal limits, modifies or delimits the related actions towards all the asso- 
ciated energies and limits. For these reasons the physical limits and 
energies of the school plant and classroom are inseparable from the 
actions involved in responding to the course of study. 

Definition of architectural function for the classroom and the school 
must start with the biological actions to the task surround from which 
the task actions are to be derived; then include the effective physiology 
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of the specific tasks to be performed, and the growth and developmental 
status of the children who will perform the tasks; and, take final shape 
from the psychological and social aspects and implications of the tasks 
and task materials. Omission of any of these steps deviates, or defeats, 
the purposes of the school. 

What are the essential aspects of these actions which the school 
designer must take into account? First of all, the actions with which 
we are concerned here are both overt and covert movement, not only 
through space but also through time. The movements with which we are 
concerned are directed byboth organism and culture towards certain bio- 
logical, psychological, and social goals. Directed movements call for 
frames of reference (coordinates) and for limits. 

The frames of reference for the organism's movements through 
time are derived from the steady state the organism is attempting to 
maintain, in which every internal and external action, and actions be- 
tween them, would be balanced by equal counteractions, and the entire 
process would be carried on with least effort and least mechanism. Stim- 
ulation upsets the balances of some system, or systems, of the body, and 
the actions brought forth are directed towards restoring those balances 
(the “tension: tension-reduction" formula of positive learning). Because 
learning actions are within the same mechanisms as those for basic bio- 
logical actions towards maintaining balances with the forces and limits of 
the surround, the organization of illumination, sound control, heating, 
ventilation, seating equipment, and the like, must be such that the organ- 
ic action necessary to maintain the organism's balances with them tends 
towards least action, in order that there will be maximum of freedom and 
a maximum of resources available for purposeful learning actions. In 
addition, the gradients of distribution of each of the energies throughout 
the physical surroundings must be such that any segment of them making 
an effective field at any time (such as the total visual field around any 
task) will nave resultants centering with the task to be performed. In 
this manner coincident vectors of stimulation are provided for both body 
balance and for task performance. Only with this type of planning is it 
possible to have equally effective performance from a child in various 
group or activity centers throughout the room, and equally effective edu- 
cational results from his performance from one location in the room as 
the center of his task or attention is shifted through various positions in 
the room. As the writer has pointed out elsewhere (THE CO-GRDJ.NATED 
CLASSROOM, 1949) in the case of lighting for example, the only distribu- 
tion pattern that will satisfy all these needs of the chiid would be one that 
would provide a comparatively even three-dimensional distribution of the 
light in all of the visually purposeful areas of the classroom- -a "light 
solid" in other v/ords. 

The frames of reference for movements through space, equally 
essential with those for movements through time, in determining class- 
room design, are found in the coordinates of the child's body itself. 



Various vertical and horizontal planes of the body of the standing or 
seated child (free of restraint and held in balance with gravity with least 
effort, and not performing a purposeful task, but at optimum readiness 
to move or perform) describe a standard three-dimensional system of 
coordinates, or frame of reference, for his actions. His movements in 
changing his relationships v/ith areas in space, and his movements in the 
performance of tasks, arise and are directed as momentary shifts of re- 
lationship of the planes determining these coordinates (coordinate trans- 
formations), or as functions on the system of coordinates determined by 
these planes. His learnings and knowledge of the organizat on and con- 
tents of his space world grow from his projections of these coordinates 
of his body and body mechanisms out into space as the above movements 
are set into action through distoception (stimulation by energies whose 
source is at a distance from the organism). 

The organic child's basic actions towards the energies of his sur- 
round arc to first distribute the mass of his unsupported body around 
some vertical axis in alignment with the direction of gravity in a manner 
that will still leave his task-related A ,arts or systems (i. e. eyes and 
hands) as much within the field of the task as is consistent both with his 
body structure and with the structural limits of the equipment for sup- 
porting him and also for supporting the task. Following, or concurrently 
with these actions, he also reflexly goes into action to align the coordi- 
nates of his body with the coordinates or frames of reference of the 
three-dimensional distributions of energies having to do with distocep- 
tion, such as light, that are within the range of his sense organs. He 
also alters his tensions to determine a direction of movement that, if 
allowed to become overt, would change his relationship with other energy 
forms, such as heat for example, so as to balance his needs with that 
energy form if he were free to move (i. e. find a position where his heat 
output would be balanced by the amount of heat he could absorb). For 
optimum efficiency of task performance, all these shifts of relationship 
between the planes or coordinates of the body (transformations) and the 
discrete actions in relation to them should tend to carry the planes or 
coordinates of the body back towards a balanced or standard relationship 
similar to that described above for the child free of restraint and ready 
to perform (i. e. towards a transformation group, as the mathematicians 
might say). This new relationship of the body planes becomes the frame 
°* reference for task performance, and the efficiency of that task per- 
formance is determined in great measure by how near the various shifts 
to environmental energies and restraints approach a transformation 
group, and by how much energy and body mechanism is necessary to 
maintain the balanced position with all these forces. To state it techni- 
cally, performance efficiency is, among other things, a function of the 
cosine oi" the angles of the stimuli vectors from these various environ- 
mental forces, and the response vectors incited by them. 

In the child's movements in relation to the above frames of refer- 
ence, (together with the necessary structural organization of the 
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cner~ies and limits of the classroom surround to assure that these move- 

O 

rr.cnta are at once efficient, and effective, in satisfying both basic bio- 
logical and learning needs), lies the key to an adequate statement of 
architectural function for determining classroom design. It is regret - 
abie that their description cannot be put into more simple and forceful 
word* by the writer without destroying both their quantitative and quali- 
tative significance to optimum learning, and optimum development of the 
child. 



Only when these factors are incorporated in classroom design, 
(along with those having to do with instructional, psychological, and 
social needs and limits currently considered in planning our better 
schools), will our school plants be fully functional, fully adaptable to 
curriculum, location, climate and regional needs, and will they fully 
meet every requirement of a satisfying esthetics. 

Just as supplementary services within the classroom must not 
interfere with the full and free actions related to critical biological tasks, 
educational and other services in areas outside the classroom must be 
planned in keeping with the physiological processes related to the activi- 
ties to be carried on by the children in those areas. The whole school, 
the schooi and its site, must be integrated in a manner to provide adap- 
tive transition, in terms of organic processes consistent with whole- 
child function, as the children move from outdoors to indoors, and from 
room to room. The desired achievement in plant design is full freedom 
of constructive physiological action as it relates to learning and develop- 
ment. How this is to be achieved is dependent upon the local educational 
planners, the local curriculum, the local resources, and the design in- 
genuity of the architect. 
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AN OUTLINE OF A BIOLOGICAL POINT OI VIEW 

Existing knowledge of the processes of growth, development, function, 
adaptation, and learning in the humanorganism is yet too limited to bring 
any" discuss ion of even one of these processes to a closely knit, well-de- 
fined conclusion. What we know about these processes exists largely as 
isolated organization, of authenticated specialized data, connected to- 
gether for the practice of the various applied fields concerned by large 
amounts of interpolated, or extrapolated, speculation so as to give us 
some semblance of a working whole. 

For our purposes here, an outline of some of the known information 
in these fields would be of use in constructing a biological approach to 
classroom planning. Such an outline follows. 



Section One 

Human Beings As Organisms 

1. 1 The human being is a living thing, a mammalian organism, sharing 
the essential characteristics of all organisms. 

1. 1. 1 The human organism, like all organisms, is dynamic; that 
is, it goes into action for certain purposes as a result of 
inner physiologic processes. 

1. 1. 1. 1 Characteristic of all organisms are the processes 
of assimilating materials from the environment, 
transforming the energy of these materials, and 
using this energy for growth, reproduction, and 
establishing balances with the various forces and 
restraints in both its internal and external environ- 
ments, (the basic protoplasmic functions of irrita- 
bility, metabolism , and reproduction ). 

1.1.2 All human beings move through the same general pattern of 
sequential structuring in the growth process. 

1.1.2. 1 Within determinable limits, every individual has 
his own unique configuration of this general pattern 
in terms of rate, timing, and synchrony of growth 
of parts. 
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1. 1. 2. 2 The whole process is mediated by inner biochemi- 
cal controls, but quality of the structures produced 
is markedly influenced by environmental forces . 

1. 1.3 As the individual progresses through the patterns of growth, 
he finds himself possessed of new physical resources de- 
termining his generalized behaviors in relation to the forces 
and restraints in his surround readinesses, and he is con- 
fronted by new demands from his culture and from his en- 
vironment, which expands as a result of his new behaviors. 

1. 1. 3. 1 The human organism and its generalized behaviors 
are shaped, or specifically developed, by the proc- 
esses of interacting with the physical and cultural 
surroundings in which the individual grows up. 

1. 1.3.2 "Development. .. is the adaptations that the organ- 
ism makes to specific requirements of its environ- 
ment while grov/th is taking place. In these adap- 
tations the generalized systemic forms laid down 
by the innate patterns of growth are modified, or 
converted, into specific forms and patterns deter- 
mined by environmental requirements." 



Section Tv/o • 

Organic Function and Adaptation 

2. 1 The function of dynamic energy systems (living organisms) is to 
promote their own integrity- - to survive . 

2. 1. 1 The basic process of survival is direction of movement, or 
change of relationship. 

2. 1. 1. 1 The processes of changing relationship, or directing 
movement, are facilitated with repeated specific 
movement or change of relationship. 

2. 1. 1. 1. 1 Repeated stress, or repeated action, 
alters the structure or function of the 
action system concerned. 

2. 2 Organic integrity and survival are promoted in higher organisms, 
such as man, through specialized parts and systems, through a 
complex interconnecting system permitting various organizations of 
parts and systems, and through modification of structure. 
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2. 2. 1 "Survival promoted by living forms through adjusting in- 
ternal and external forces to hold those forces in dynamic 
equilibrium, and through modifying their structures from 
time to time, within the limits of internal equilibria, to 
better resist, or reduce, stresses produced in them by 
specific environments." 



2.3 Specialization of parts, or systems, v/ithin the whole organism is 
solely to make more efficient the three primary protoplasmic be- 
haviors v/hich promote the organism 1 s integrity and survival. 

2. 3. 1 Specialized parts do not function independently. They func- 
tion within the functioning of the whole. Their functioning, 
while definable in part, is inseparable from the functioning 
of the system of which they are a unit, and from the func- 
tioning of the total organism. 



2. 4 }v;odification of structure through function is the major portion of 
the processes of adjustment, or adaptation, of higher organisms 
and their potential, generalized behaviors to the requirements of 
specific environments. 

2. 4. 1 "Superiority of organic form is apparently the product of. . . 

capacity for modification of various structures, as a result 
of function, within the limits of internal equilibria, so as to 
make function in relation to specific environments increas- 
ingly efficient. " 

2.4. 1. 1 The full discriminatory power of the various sense 
organs, the development of the full potentialities of 
muscle, the efficient contours of supporting struc- 
tures, all result from use or function in a wide 
variety of specific and appropriate tasks. 

2.4.2 "The child‘s body, or bodily systems, grows along the lines 
of stress induced in it by various activities, in order to re- 
duce those stresses." 

2.4.3 ivjodifiability of structure through function, in effect, re- 
cords the results of the uses made by the organism of its 
structures in various combinations and actions, and the ef- 
fect on the organism 1 s total economy of these uses in various 
specific situations. 
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2.4.3. 1 "The extent of man 1 s nervous systemand his capac- 
ity for modification of structure through function 
gives man the capacity to , learn , . u 

2. 5 Organic adaptation and modification of structure through function 
(with resulting alteration of function) is to the immediate surround, 
and it tends to be promiscuous from the social point of view. 

2. 5. 1 The purpose of organic function is to satisfy immediate or- 
ganic need determined by one or more of the basic proto- 
plasmic behaviors. 

2. 5. 2 Unusual, or- excessive demands on function by the imme- 
diate surround can so alter structure that resulting altered 
function can be inappropriate, or inefficient in subsequent 
situations. 

2. 5. 2. i "If the forces impinging on the organism are too 
great for the organism’s capac.cies; or, if the or- 
ganism is restrained from acting towards them; or, 
if the environmental forces are distributed in pat- 
terns inconsistent with the organism’s basic pat- 
terns of behavior for responding to such forces; or, 
if the organism is not in proper condition to meet 
ordinary forces. .. the organism is harmed." 

2. 5.3 Meaning follows, or is the product of, function in the human 
organism, and these acquired meanings direct subsequent 
behavior in a social direction only when function has satis- 
fied organic need in socially acceptable behavior. 

2.5.3. 1 The direction of meaning towards social ends re- 
quires group control of total situations, so the 
function aroused by all the forces in the total situa- 
tion can be directed into socially desirable behav- 
iors, which satisfy all the organic needs to which 
those functions are related. 

2.5.4 Unless the forces in the physical surround, the cultural de- 
mand of the learning situation, and organic function, can all 
be reconciled so that the child has freedom to perform his 
social tasks of development in a manner that will satisfy the 
biologic needs those tasks and their surroundings arouse, 
unbalanced modification of structures and of development 
can be produced, leading to later operational conflicts, dis- 
tortions of sensation and performance, socially inefficient 
behaviors, or actual bodily breakdown. 

o 

ERIC 
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Section Three 



Educational Implications 



3. 1 Children learn through activity. 

3. 1. 1 This is the basic concept in all modern curricula. 

3. 1.2 Today’s educational programs largely interpret this concept 
through reading, writing, drawing, construction activities, 
or the performance of other tasks involving close visually- 
centered activities. 

2 .A.11 activity, covert or overt, educationally purposeful or extra- 

neous, from the organism’s point of view is adaptive, or learning 
activity. 

3. 2. 1 What the child will eventually be is the product of all the sit- 
uations, or forces, which have set nim into action, and 
thereby molded, or limited, his growth and development 
and the use he can make of his resources. 

3. 3 The child is set into action not only by the purposeful stimuli of cur- 
riculum, but also by all the social and physical forces and restraints 
existing in the classroom. 

3.3. 1 The distribution of light, as well as the task illuminated; the 

control of sound, in addition to the thing said; the design, or 
form of equipment for efficient and constructive body me- 
chanics, as well as provision of support for a task; all enter 
into initiating the total actions of the child in school. 

3. 3. 2 Fhysical factors and forces can be either constructive or 
adverse in promoting growth and development. 

3.4 The child adapts physically in a manner much similar to his method 
of psychological adjustment: "The child grows along aline of stress 
to reduce the stress." 

3.4. 1 Innate growth patterns provide for development of abilater- 

ally balanced organism functioning around definable centers 
of reference. 

3. 4. 1. 1 Principle centers of reference are the lines of inter- 
section of the medial and lateral planes of the head 
and trunk, and the lines of intersection of certain 
horizontal planes with these medial and lateral 
planes. 
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3.4,2 



Static and stato-kinetic reflexes, functioning in relation to 
these centers- of reference, provide balancing mechanisms 
for organisms against various environmental forces, and 
against the forces and movements represented in the ac - 
tion patterns of any task. 



3.4.3 Visually elicited reflexes, both innate and conditioned, 
dominate or inhibit all other balancing mechanisms. 



3.4.4 Visually induced gradients of activity, when not controlled 
to meet needs of organism, can be restraining and handi- 
capping, resulting in limitations of learning, dissipation of 
energies, or even in warping of growth, development and 
well-being. 



3. 5 Successful learning through sustained close visually-centered ac- 
tivities is attained in action patterns at limits safely within, but 
constantly approaching, the maximum tolerances of the child for 
the bodily stresses these activities induce. 



3. 5. 1 Even a limited- amount of additional stimulation from poorly 
controlled physical factors or forces, continuing through a 
significant time, carries the child beyond his tolerances for 
body or systemic stresses, and leads to handicapping and 
warping strains. 




CO-ORDINATED CLASSROOM LECTURES 
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THE EVOLUTION OF STRUCTURE • 

Nature is an experimenter. Out of that basic constituent of the uni- 
verse, energy, she has devised two types of structure--inorganic, and 
living matter. Each of these represent organizations of certain energies 
within the v/h ole into energy systems that make for form and substance. 
Both are so organized, according to the fundamental laws governing 
energy, that their units operate towards the preservation of their integ- 
rity through certain mechanisms or patterns of maintaining internal and 
external equilibria. Both are limited in this function by those basic 
laws governing their organization, and both are subject to destruction or 
distortion when meeting external forces greater than the forces which 
maintain their integrity. 

Inorganic matter represents nature’s effort to organize energy into 
apparently stable substance- -if not closed or static energy systems. Its 
primary forms are comparatively fixed, and their capacity to maintain 
integrity within the forces which surround them is dependent upon the 
stability of their internal forces. Primary inorganic forms unite with 
others only insofar as the resulting structure will make for greater in- 
ternal stability and fix still further the energies of the uniting forms; and 
complex, unstable forms give off energy to disintegrate into simpler, 
mere stable forms. The perpetuation of the integrity of inorganic struc- 
tures and the adjustment of their relationships with external forces and 
forms, depend entirely upon the nature and extent of external factors. 

Living matter, * on the other hand, represents nature's effort to 
create structure by organizing energy into open, or dynamic energy sys- 
tems. Its forms are variable. Their capacity to maintain integrity within 
the forces which surround them is derived from capacities to adjust their 
internal equilibria, to utilize external energies or forms to a3.ter their 
own equilibria or form, and to change relationships with external forces 
and forms so as to establish new balances with them. 

These capacities for promoting integrity and adjusting equilibria are 
inherent in the way dynamic energy systems are organized to form the 



1. Recent research in ultramicroscopic forms, such as some of the 
viruses, points to the fact that there probably is no distinct break 
between inorganic and organic forms of matter. There are, most 
likely, intermediate forms, with many of the capacitiesof both types 
of .energy systems, and there probably exists a continuum of forms 
from the wholly inorganic to the wholly organic. 
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basic substance of living matter, protoplasm. Biologically, as distin- 
guished from the physical or chemical actions on which they are based, 
these capacities can be classified as follows: 

1. Irritability, or the capacity to change physical relationship with 
external forces or form; 

2 . Metabolism, or the capacity to assimilate external energies or 
forms in modifying or repairing structures, or restoring internal 
energy balances; and, to reject those energies or substances 
which do not promote the structure's total economy, and, 

3. Reproduction, or the capacity of living matter to create from its 
own energies or substances similar dynamic energy systems or 
structures. 

Within the two types of organized energy systems which make for 
form, nature has created many physical substances and grosser struc- 
tures --the ninety- six inorganic elements of the atomic scale and their 
molecules and compounds, and the millions of kinds of plant and animal 
life. Basic to each of these, however, are the fundamental laws govern- 
ing energy, and the derivations from special organizations of these laws 
which are applicable to various or specific forms and structures and to 
their relations with other forms and structures. 

It is generally recognized by biologists that the workings of all the 
gross parts of living organisms are entirely due to the reactions and 
interactions of the finer, microscopic units --the cells --of which all 
gross parts are composed. Modern experimental science is bringing 
forward striking evidence that all the operations of these cells are the 
resultant of the actions and interactions of still smaller particles within 
the cells. Experimental science is showing also that there seems no 
good reason to doubt that these constituent particles, in turn, are com- 
posed of the molecules of chemistry, whose properties depend upon the 
nature of those molecules. The properties of the cellular particles, as a 
result, depend upon the nature of their molecules and manner in which 
they have been related or combined to make up the particles. As the 
molecules are made up of the atoms of familiar inorganic forms, most 
complexly arranged, yet apparently not violating the laws of chemical 
combination and activity, it appears as though all living things consisted, 
in the last analysis, of a superlatively complicated dynamic organization 
of atoms, in which each individual atom is identical with similar atoms 
of inorganic substances and works wholly according to the same laws. 
In fact, it can be largely demonstrated that the capacities of irritability, 
metabolism, and reproduction inherent in protoplasm are but the gross 
expressions of the whole, produced as the atoms and molecules forming 
specific protoplasm function together according to the laws of physics and 
chemistry, in responding to the energies of each other, and the forces, 
and the energies of other substances, which surround the whole, 



